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INTRODUCTION AND STATEMENT OF PROBLEM 
Mal'\Y attempts have been made by ·fflllfterous investigators to induce 
the formation or new bone 1n alveolar _sites associated with periodontal 
disease, Periodontal pockets may be treated by reduction proceduresr 
• 
however, there are some cases where the defects could best be treated 
by using grafting procedures. Grafting has an additional value as it 
offers a means by which an osseous detect may be connected without 
sacrificing the bone or adjacent teeth, as might be done with correction 
by osseous recontouring, According to Kromer (1), "The aim ot periodontal 
surgery should be not o~ to remove diseased tissues, but also to 
restore what has been lost," 
The periodontal literature contains numerous reports on the 
implantation of bone in the treatment of periodontal defects, An analysis 
ot these reports demonstrates that the different grafting materials have 
advantages and limitations and that~• ideal graftin~ material is not 
yet available, A controversy existed and still persists amon~ the 
investigators involved in this particular field ot dentistry. 
Autologous bone grafts at present seem to have the preference because 
they produce the least immune response, but they require additional 
surgery, their availability is otten limited, and there remains a 
signi.ticant incidence ot failure. Thus, decalci.fied bone may be a very 
good substitute presenti~ some ot the qualities necessary to an ideal 
grafting material, }l.aey experimental and clini.cal investigations have 
been carried out in the medical and dental field to evaluate the real 
1 
value ot decalcitied bone. This is especially true in orthopedics 
where decalcitied bone has been used in the treatment ot osseous lesions 
with a respectable rate ot success. Although 1IIAlV conclusive reports 
have been published concerning the use ot allogenic decalcitied bone, it 
is generally felt that present knowledge about its value is insufficient 
and should be investigated more deeply.. 
It was the purpose ot this study to determine it the implantation 
or allogenic decalcified bone 1n surgically created infrabony pockets 
might permit the regeneration or lost periodontal structures and thereby 
enhance the rate or healing. 
2 
REVIEW OF LITERATURE 
INTRODUCTION 
The review of literature on the treatment of periodontal infrabony 
pockets by using a grafting material implies a large amount of 
investigations carried out since the earlier ye,rs or dentistry. For 
better understanding, the review of literature was divided into the 
four following partsa 1) early treatment of diseased periodontal structures, 
2) ra~ionalization of the periodontal pocket therapy, 3) use of grafts in 
periodontal therapy, 4) historical developnent or decalcified bone as a 
grafting material. 
EARLY TREATMENT OF DISEASED PERIODONTAL STRUCTURES 
Management or ".iiseased periodontal structures has been a subject of 
controversy since the first attempts at surgical procedures, Riggs (2) 
is considered to be the first to treat "pyorrhea alveolaris 11 surgically, 
He contended that bone becOllles necrotic and advocated its curettement. 
Many other writers or the same period, however, disagreed with that 
particular form of tNatment for diffeNnt reasons. 
By the turn of the century, a ste ,p forward in the '9Volution of 
period.ontology was taken through the growing knowledge of the part played 
by occlusion in the etiology and treatment or periodontal dlsease, In 
1908, Quedenfelt (3) treated many patients suffering f~om "pyorrhea 
alveolaris" and f~nd in those patients' mouths some form of m:ilocclusion, 
His works are probably the most valuable or the early contributions on 
3 
, 
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this subject. His treatment or "worrhea alveola~s" generally consisted 
ota 1) removal ot debris and deposits, 2) treatment or the pocket with 
trichloroacetic ac_id, 3) grinding the teeth so that they will not be 
touched by the articulation. 
Ve17 little attention was paid to Quedenf'elt's reeODaaeudations, 
which appear to have been in advance or his time. At that period, 
vaccines wre currently used in the treatment or periodontal disease. 
Hitchens (4) used an autogenous vaccine in the treatment or diseased 
periodontal structm-es with what was reported to be a reasonable rate ot 
success. He also mentioned that the removal or calculus and tartar rrom 
the root surface was a prerequisite to success because it decreased the 
inf'lammatory reaction. 
McGehee (5) did not decry the use .or autogenous vaccines, but 
. 
recommended the use or stock vaccines because it was easier tor the 
majority or the dentists. Meanwhile, he admitted that from a standpoint 
or rational therapeutics, the use or autogenous vaccines was idea. 
Stillman (6) defined and taught the role played by occlusion in the 
developnent or periodontal diseases. He mentioned that a too large a 
place should not be ascribed to traumatic · occlusion and that the study or 
the factors by which the condition has been produced is obviously the 
most impo~t consideration. He felt that "an operator who has clearly 
in his mind the causes which are responsible tor a case under treatment 
and the intelligence to remove them, need not worry about the developnent 
or technique." According to him, the main factors comprised in the 
4 
management of cases are, 1) hygiene OJ' the correction or the unsanitary 
conditions of the month, 2) correction of traumatic occlusion, '.3) surgical 
techniques. He recC111111ended caretul probing of the pockets to be curetted 
and their debridement with an aseptic curetting instrument. 
In 1920, Merritt (7) considered periodontoclasia as a curable 
disease and presented an approach partially s1m1l~r to . that of Stillman. 
His local treatment consisted or, 1) correction or occlusion when 
necessary, 2) curettage of each individual pocket. That included not 
only the removal or all calculus upon the surface or the cementum, but 
also the removal or the necrotic peri ,mentum, pel"lllitting physiological 
contact betwen the vital cells or the cementum with those of the 
overlying vascular tissue. 
Black (8) in 1919 recommended the excision or the gum tissue to a 
plane a little below the extreme limits or bone necrosis and chiseling 
or the bone down to this level. He introduced the concept or eliminating 
bony craters in order to give an even gingival contour. Zentler (9) 
suggested that regeneration or the supporting structures was not 
possible unless infected bone was completely removed and remaining rough 
edges smoothed to form an even surface with the roots. According to him, 
a flap operation was necessary to gain access to the infected structures. 
Many surgical periodontal procedures lll&de on patients suffering from 
supperative gingivitis convinced him that reattachment was possible. 
\' 
In 1923, Hegedus (10) realized the potential or grafts to correct 
osseous defects. He used auto~enous grafts to treat Hungarian soldiers 
5 
coming back trom war prisons where they had been kept tor long periods, 
In those patients suffering trom periodontitis, he -transplanted bone 
f'rcm the tibia into diseased ·alveolar process, The teeth were splinted, 
a tull thickness flap reflected am the gn.nulation tissue removed, His 
results demonstn.ted that the gratts wre . perfectly attached in iive 
weka, 
The technique for the treatment. or diseased periodontal structures 
introduced by Simonton (11) consisted ot exposing the boey structures 
by using vertical incisions and reflecting a flap, The lesions were 
curetted out with cureta and scalers, Arter suturing the flaps, iodoform 
gauze was packed in the interproximal spaces to prevent food impaction 
on gums during healing. The author observed that this procedure 
preserved the teeth tor a conside~able period of time, 
. 
Stillman (12) presented a philosophy ot treatment of periodontal 
disease and mentioned that the first thought in the treatment should be 
directed towards providing the influence of normal function for the 
part, He emphasized the role or tooth-brushing and mentioned that the 
teeth should be scaled carefully to remove all deposits that prevent 
and obstruct healing, 
An experimental study to investigate reattachEent in healthy and 
pathologic tissues was carried out by Skillen and Lundquist (13) in 
193?, In the first part, artificial pockets were created in healthy 
tissues of dogs, The results indicated thet it was poasible to obtain 
only a very small amount of reattachment to the tooth surface because 
6 
before all the changes necessary tor reattachmen~ can take place, the 
.epithelium :proliferated over the denuded connective tissue attachment 
making any reatta _chment impossible. In the second phase or this 
study, human pathologic pockets were treated by curettement and 
application or sodium sulfide. Veey little connective tissue 
reattachment occurred in these patients, again as a result of the 
rapid proliferation of epitheli~ over .the denuded connective tissue 
surface. 
RATIONALIZATION OF THE PERIODONTAL POCKET THERAPY 
The treatment or diseased periodontal structures was considered more 
or less hopeless before the advent or rational periodontal therapy based 
upon sound biolo~ical principles. Periodontology developed intensively, 
especially with the studies or periodontists such as Goldman (14) and 
Schluger (15). The problem or reattachment or diseased periodontal 
structures began to be studied on a · scientific basis. Shapiro (16) 
defined reattachment as "the obliteration or a pocket by the ronnation 
or new tissue elements and their attachment to the tooth surface 
:previously denuded by periodontal disease." Goldman (17) felt that 
pocket elimination by means of a true attachment of the principal fibers 
apparatus with new formation ot bone and cementum was possible in 
intrabony pockets. According to Beube (18) satisfactory proof of 
reattachment could only be made by histologic examination ot sections 
that show replacement by new tissues of previously lost diseased tissue. 
Although histologic evidence of reattachment in the human is scanty, 
7 
experiJlental work on •n1uls has shown success in reattachment attempts 
. . 
both in surgically created pockets without disease (19) and pockets 
created surgically but permitted to become diseased (20). 
The haJ'd tissues, i.e. bone and cementum, play an important role in 
reattachment. The changes occurring in cementum during periodontal 
disease are described by Selvig (21) in maey articles asa 1) a 
dellineralization or the cemental surface, and 2) a hypel'lllineralization 
ot the cementum. In order to reestablish a surface adequate to the 
reattachment or periodontal fibers to the cementum, Nabers (22) 
recommends root planing until the surface of the root is hard and 
smooth. Ross and Cohen (23), Beube (24), Nabers and O'Leary (25) have 
all reported cases or reattachment and new cementum formation. Their 
approach was one or thorough scaling and ~oot planing. 
Linghoru.e (26) worked with epithelized pockets in an attempt to 
create the necessary conditions for inducing the desired growth of bone, 
connective tissue and cementum. A labial nap was made on the upper 
canine teeth of dogs and a section of bone was removed. The 
reattachment occurred by deposition of new cementum on the root surface. 
After regeneration o_f the alveolar bone, the periodontal fibers grew 
and assumed their normal arrangement. 
· A sbdlar study was carried out by Hiatt and Stallard (27) to 
investigate repair following mucoperiosteal flap surgery with full 
gingival retention in 16 dogs. After raising a mucoperiosteal flap, a 
section of alveolar bone was removed on the buccal aspect of the canine 
8 
teeth. On a six-month period, they noted regeneration of connective 
tissue attachment, ce111entUJ11 am bone. 'ibey concluded that the 
muco:periosteal nap with full gingival retention provides a source of 
repair am also serves to protect the crestal bone. 
Hiatt and S1;.allard (28) made further investigations to determine 
the infiuence or tooth and bone fragments remaining umer the flap 
postsurgically in relation to the healing process. They found that 
bone, cementum am dentine chips which remain in the wound following 
periodontal tl.ap surgery serve as inducers of new bone and cementum 
fo1'lftation. 
USE OF GRAFTS IN PERIODONTAL THERAPY 
·Grafting procedures have ad~itional value because they offer a 
mearus by which to correct ossecru.s defects without sacrificing the bone 
or adjacent teeth, as might be done with correction by osseous 
recontouring. Beube (29) was one of the pioneers in the attempt to 
induce bone formation by the use of boiled beef bone in artificially 
produced defects in dogs. He also implanted boiled beef bone in 
human subjects ard reported successful results in most of his cases (JO). 
Forsberg ()1) reported on the treatment of infrabony pockets with 
oa purwn. Os purum is ox bor1e prepared by a complicated physico-
chemical procedure in which rat, connective tissue and protein are 
removed. All the inflammatory material was removed from the pockets 
via a flap approach, and then os purum was packed to the bony margin. 
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Satisfactory results were reported in seven out ot eleven cases. 
Cartilage and osseous gra1'ts were implanted by Schreiber (J2) in 
artificially created suprabol\Y pockets in dogs. It was apparent that 
aupracrestal bone regeneration and new attachment was stimulated. In 
the successful graft, the newly formed bone and the host bone must be 
reconstructed until full harmoey between function and structure is 
achieved. According to Kromer (JJ), the use of grafts may achieve bone 
regeneration and reattachment by providing an osteogenic stimulus which 
would induce bone formation. The cellular proliferation leads to the 
gradual resorption ot the graf't and to its substitution by new bone. 
Schaffer(~) described procedures intended to in:iuce reattachment 
and bone regeneration by means of cartilage grafts. The study involved 
the implantation or seventy homografts of cartilage in twenty-six patients 
presenting periodontal defects. New attachment was found in sixty of the 
seventy grafts, and new bone coronal .to the old was evident in twenty 
cases. The acceptation and tolerance of that particular material by the 
host was a striking factor in this study. Also, it is very easy to shape 
this material, and consequently the total amount or blood clot necessary 
to till the wound is greatly reduced and there is less chance or the 
blood clot to shrink. 
An experiment to evaluate the clinical use or animal anorganic bone 
in human patients undergoing oral surgery procedures was reported by 
Boyne (JS). Twenty-four anorganic heterografts were made. On a 
radiographic basis, there was a tendency towards uniformity of bone 
10 
density between the grafted areas and the surrounding bone with 
developnent on a normal trabecular pattern. 
Many other investigators, including Kromer and Cross, reported 
success in inducing bone regeneration by using bone chips as im~lants. 
Cross (36) used autograf'ts, homografts and heterografts to treat 
periodontal pockets in fifty-nine patients. He claimed success in 
thirty-six areas and failure in fifteen areas. Kromer (33) implanted 
bone grafts to treat thirty bony defects in twenty-six patients. The 
bone was obtained from ribs, resected femoral heads and iliac crests. A 
flap approach was used to reach the lesions and small chips of bone were 
packed into the defects and the flaps were readapted and sutured. A 
careful analysis or the results revealed that twenty-five implanted 
defects healed adequateiy and were considered a success. 
Nevins (37) experimentally produced craters in the alveolar crests 
or twenty-eight interproximal surfaces in fourteen dogs. Cultured calf 
bone was used to fill the defects on the experimental side, while the 
control side was not grafted. Periapical roentgeno grams were taken am 
histolo gic sections were prepared to evaluate the results. More 
pronounced osteogeni .c action was seen in the craters filled with 
cultured calf bone in the three-week specimens than was observed in the 
.control craters. Arter a period or nine months, there was no 
appreciable difference between the control and the experimental side. 
A report on the implantation of fresh autogenous cancellous bone 
in infrabony pockets of ten doe:s was made by Yuktananda (38) in 1959. 
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Histological sections showed that new bone formation had occurred from 
-
_the parent bone and gradually joined the newly forming bone on the 
surface ot the graft to form a new bol'\Y trabeculae into which the graft 
was incorporated. On the ·control side ~ere only curettage was performed, 
the bone regeneration was present in very Sll'lall &111ount. 
Nabers and O'Leary ()9) demonstrated evidence of success with 
implantation or autogenous bone chips removed during osteoplasty and 
osteoectomy procedures. Using clinical photographs, roentgenograms and 
making a careful clinical exud:nation, they observed an increase in bono 
height. or eight cases presented, only one was considered as a failure. 
According to the authors, this grafting material is readily compatible 
with the tissues or the host and seems to retain s0111e of its vitality 
at the time or the implantation. 
More recently, investigators nave utilized different techniques to 
reposition the bone. Ewen (40) described the bone swaging technique. 
Besides being free from immunologic response and the need for a second 
operation, this technique brou~ht the advantage carrying its own blood 
supply. 
!Cramer (41) attempted retrograde cancellous bone and marrow grafts. 
The technique is as follows, 1) a flap is raised, exposing the underlying 
bone, 2) the cortical plate is perforated and using a chisel, J) the 
·underlying marrows and 4) cancellous bone are raised to fill the defect. 
This technique comports some limitations as root ard sinus proximity; 
however, it has as its great advantage the immediate revascularisation 
12 
that is absolutely necessary to osteogeneais. 
Schallhorn (42) Nported that it was not always possible to obtain 
sufficient marrows for implantation, especially when the patient 
presented an intact dentition. He used autogenous bone marrows taken 
trom the posterior superior iliac crest according to a certain technique 
and implanted periodontal defects. After a period of five months, on 
retlaping the &Nas, it was evident that the defects were completely 
tilled with osseous tissue. In a further report (43), Schallhorn 
discussed the post-operative problems associated with that particular 
gratti~g material. These problems includes 1) infection, 2) exfoliation, 
3) root resorption, 4) recurrence ot the defects. He also speculated on 
means for preventing such failures. In general, the securing of cores 
is a very painful experience and should be taken into account before 
choosing that ki~ of tNatment. 
HISTORICAL DEVELOF¥.ENT OF DECALCIF~ BONE AS A GRAFTING MATERIAL 
The use of decalcified bone in the restoration of a loss of bony 
substance is not new in the medical field. In 1889, Senn (44) reported 
that antiseptic decalcified bone was superior to coagulum used by other 
investi~ators. At the same period, Deaver (4.S) and Miller (46) used 
decalcified bone in the treatment of cavities of the tibia and 
mentioned that this grafting material was superior to fresh bone. 
Mackie (4?), in 1890, observed that decalcified bone is a strongly 
antiseptic substance which tends to destroy &J'\Y pathogenic microbes 
that may remain in the wound. 
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The results obtained by other investigators, however, were not as 
conclusive and cases ot failure were reported by Bier (48) at the same 
period. The fact that the methods of treating the bone were not 
standardized may explain the difference■ in the results of the 
experiment■• Thus, decalcified bone was used less and less and 
practically disappeared for half a century. 
In 19.57, Ray and Holloway (49) found that the best substitute for 
fresh autogenous bone implants was ·decalcified bone. They suggested 
that decalcified bone is absorbed more rapidly than undecalcified bone 
and thereby may be replaced by new bone in a shorter period of time than 
whole bone. Freiberg and Ray (,50) implanted four types of devitalized 
bone in femoral defects in rats and found that untreated, control 
defects healed more rapidly according to the roentgenographic and 
histolo~ic criteria. Least delay in healing was noted in the defects 
implanted with autogenous bone. After the latter, decalcified h01T1ogenous 
implants served more effectively than whole hOJllogenous implants. The 
defects implanted with deproteinized homogenous bone showed the 
greatest delay in healing. 
A comparison of implantation of auto genous bone, demineralized 
bone, plaster of Paris and collagen in standard surgical defects in rats 
was reported by Hejna (.51) in 196J. He found that decalcified bone was 
superior to collagen and plaster of Paris in enhancing bone healing _and 
compared favorably with autogenous bone. 
Young (.52) studied the repair of experimental defects in rabbits' 
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skulls, following implantation with decalcified deproteinized am deep 
frozen homogenous whole bone. Generally, new bone toma tion was 
greatest in detects implanted with deproteinizeci bone, least 1n defects 
implanted with decnlcified bone. These results are similar to those 
obtained by Chalmers (SJ) who felt that de~alcified bone was not 
superior to implants of whole bone. 
The imuctive properties of decalcified bone, however, were still 
unknown am the time relationship am the intracellular sites or action 
obscure. Urist and Buring (,54) produced transfilter bone induction 
across a millipore membrane. The results of this investigation 
demonstrated that the mesenchymal cells, imuced to differentiate into 
bone the inner wall, produce transfilter bone induction of mesenchymal 
cells along the outer of the millipore membrane. 
As the physico-chemical mechanisms responsible for osteogenesis 
defied the present limits of umerstanding, many investigations involving 
implantation of decalcified bone in different tissues and organs were 
done. Bang am Urist (55) (1967) implanted decalcified dentin in the 
anterior chamber of the eye of rats and rabbits where it recalcified. 
Yeomans and Urist (56) compared implants of decalcified dentine, 
decalcified bone, tendon and muscle in three different sites, 1) muscle 
pouch, 2) mandible, and J) extracted tooth socket. They found that 
induction of osteogenesis occurzed with the implants of dentine and bone 
matrix. Similarly prepared t.endon and lllUScle implants did not induce 
osteogenesis. 
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Urist (.57) proposed that an implant or decalcitied bone matrix 
acts as an inductive substrate by evocating differentiation or 
mesenchymal. cells into bone and bone marrow. In another study, Urist 
(SB) reported that. a bone-induction system is composed or inducing cells 
and respondin~ cells. An inducing cell is a cell that achieves ~ontact 
with the bone induction substance and induces a responding cell to 
differentiate into an osteoblast. Urist (59) also observed that the 
function or the donor tissue in all bone graft procedures is to provide 
a network of slowly absorbed surfaces upon which the host is induced to 
produce new bone. Meanwhile, Urist affirms that the induction of new 
bone formation by a bone transfer is a non-specific reaction, and its 
mechanism is not yet understood. 
As reported earlier, decalcifying agents used for decalcification 
may be partially responsible for the variations am differences -
encountered in the results. Morris (60) investigated the various 
methods of decalcification and their effect on the inductive message 
contained in dentine and cementum. Cementum and dentine decalcified by 
HCL did not induce new bone formation when implanted subcutaneously in 
the rat. But cementum and dentin decalcified by EDTA did encourage new 
bone formation when implanted subcutaneously with autogenous marrow. 
Those results are diver~ent from those obtained by Urist and Huggins 
(61) who achieved positive results by implanting HCL-decalcified dentine 
in the subcutaneous tissue& of the rat. 
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SUMMARY 
Thia review or literature shows that m&I\Y different grafting 
materials have been used to insure the regeneration or diseased 
periodontal structures w1 th variable de1trees or success or tailure. 
However, the various problems encountered by investigators seem to 
arise from incomplete understanding of biological principles involved. 
The investigators felt that some other ·studies should be carried out 
to achieve better understanding or biological principles and to make 
the grafting procedures more predictable. 
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MATERIALS AND METHODS 
The present investigation was made to study the possible inductive 
potential of allo~enic decalcified bone in healing or infrabor,y pockets 
on the basis of clinical, roentgenographic and histologic observations. 
Consequently, the following material and methods appeared to be the most 
adequate in pursuit or the determined · goals • . 
ANIMALS 
Four dogs approximately 3 years of age and weighing 30 pounds were 
used in this study. All four animals appeared in good health and free 
from any pathologic conditions. 
SOURCE OF ALLOOENIC DECALCIFIED SONE 
The allogenic decalcified bone used in this experiment was removed 
from a dog sacrificed previously. The bones were decalcified in o.6N 
hydrochloric acid at room temperature for 20 hours. The acid was 
removed by repeated washing with 7~ ethanol and the bone matrix stored 
in ethanol until the time of the implantation. 
SURGICAL CRSATION OF INFRA30t'Y POCKETS 
The first stage of this study consisted of the creation of two 
-walls of infrabor,y defects on both sides of the maxillary and 
mandibular arches. The most suitable sites for the creation of the 
defects were found to be the premolar and first molar areas. The 
. ' 
exact location of the defects is shown in the Table 1. The dog was 
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anestheti&ed intravenously with a 0 • .5 cc. or pentobarbital sodiUJ'll per 
kilogram or body weight. Color photographs were taken before the 
surgery to show the condition or the gingival ~issues and after the 
creation or the defects to show the created defects. 
Arter infiltration with a local anesthetic* in order to avoid aey 
extensive bleeding, the following operation was perfonned1 1) A buccal 
partial thickness flap was raised and the periosteum covering the buccal 
aspect of the interproximal bone was removed, 2) Using a .5.58 fissure 
bur, an osseous defect along the mesial surface of the tooth was 
created, An attempt was J1U1de to create standardized defects about .5 
milliters on both sides, The exact defect depended on the _ shape and 
size of adjacent teeth, As bone regeneration may occur following the 
creation of surgical defects, the pockets were filled with self-curing 
acrylic and then the flaps were sutured, The acrylic was removed one 
month later, 
TREATY.ENT OF THE DEFECTS 
The management of the defects was performed one month after the 
acrylic had been removed, The defects on the right side were ~hosen to 
be grafted, while those on the left side served as controls, The 
animals were anesthetized according to the see technique described 
previously and infiltrated with a local anesthetic agent,* The defects 
were then treated as follow,;, 1) After incision and reflection of the 
• ~ Xylocaine Hydrochlor1.de with epinephrine 1150,000 
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-fiap, a thorough curettement waa performed in order to remove the 
granulation tissue, the tibers and debris within the bone detect. 
2) The root surface was curetted to remove all deposits and the outer 
layer or cementum in order to establish a smooth hard surface. 
)) Decortication of bone was done to expose marrow spaces. Careful 
measurement ot the defects was done, takin~ the cemento-enamel junction 
as a reference point. Color photogratJJ?.s and roentgenograms were taken. 
The defects on the experimental side were then implanted with allogenic 
decalcified bone and sutured with gut material. 
The operation on the control side was done at the same session as 
the graf'ting procedure. The lesions were treated similarly with the 
exception that no implantation of allogenic decalcif'ied bone was 
performed. The animals were kept on a soft diet f'or one week after 
the surgical procedure. 
SACRIFICE PROCEDURES 
The animals were sacrificed at 4, 8, 12, and 16 weeks after the 
treatment of the lesions by using a lethal dose of pentobarbital sodium 
injected into the heart. Color photographs were taken and measurement 
of the depth of all defects was made ard recorded. After the removal 
of the jaws, roentgenograms were taken and the treated sites were then 
blocked out and placed in 10~ formalin. The specimens including tooth, 
alveolar bone and investing soft tissues were decalcified in si nitric 
acid and parafin embedded. Some sections were stained with a modified 
trichrome stain. The sections produced were analyzed microscopically 
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and the findings•~ reported in the Table IV. 
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RESULTS 
'l'he results compiled in this section consisted ina 1) clinical 
observation or the condition of the gingival ti~sue prior to the 
. . 
sacrifice or the animals, 2) interpretation of radiographs, and 
3) examination of the histologic sections to evaluate any regener, tion 
of the periodontal structures. 
CLINICAL OBSERVATION 
.\}l animals survived the experimental period without any signs of 
illness. The condition of the gingival tissues observed at the time of 
the sacrifice demonstrated an inflammatory reaction greater than at the 
initiation of the exper1Jl1ent in the four dogs (Fig. 5). None of the 
animals presented with the general characteristics of healthy tissue at 
the end of the expe't"imental period. Healing of the gingival tissuee on 
the control side demonstrated the same clinical image as on the 
experimental side (Fig. 6). Various degrees of gingival recession 
associated with the presence of plaque and debris occurred on both sides, 
Final measurement of the pocket depth was carried .out at the time or the 
sacrifice of the animals,and the amount of reattachment obtained is 
shown in Table II (Fig. 2). 
In the four week specimens, the gingival tissues exhibited marginal 
inflammation associated with bleeding under gentle probing, both on the 
experimental and control sides, Fragments ot the graft were being 
exfoliated from the grafted site, arrl with plaque and debris present, 
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they possibly acted as an lrritant. With the recession present and 
altered gingival contours, the food and o~.her debris remained in the 
intersites, causing inflammation. The differenr.e in the amount of 
apparent clinical reattachment and bone regeneration between the 
experimental and the control side was negligible. 
Eight Week Specimens 
In these specimens, the gingival tissues were receded and inflamed. 
. . 
The d~ta obtained from probing the experimental and control defects 
revealed that there was approximately the same amount of regeneration 
of the periodontal structures on both sides. The amount of regeneration 
on both sides was twice the amount of regeneration found in the four 
. week specimens (Table II). 
Twelve Week Specimens 
Clinical oQservation of the twelve week specimens did not 
demonstrate any improvement on the previous specimens, although the 
healing period had been longer. The healing seemed to have been 
delayed, and the pocket depth was slightly greater on the experimental 
side than on the control sidea however, the difference was minimal. 
Gingival recession was identical on both sides, and the gin~ival tissues 
did not exhibit the normal architecture, revealing some disturbances in 
healing. These tissues were also inflamed with accumulation of plaque 
and oral debris. 
2) 
Sixteen Week Specimens 
Clinically, the greatest regeneration of the periodontal structures 
appeared in the sixteen week specimens in the experimental side, 
compared with the control side. The gingival structures, although 
exhibiting some recession, presented less inflammation ard better 
healing. The grafted sites had a larger amount of regeneration, 
compared with the control sites _(Table II). 
RADIOLOOIC OBSERVATIONS 
The radiopacity or the lesion ard/or the formation of a new cortical 
crest on the radiographs were the imicators used in interpreting the 
radiologic findings. Radiographs of the defects were taken after the 
insertion of the grafts in the experimental side and after the 
curettement on the control side. Roentgenograms were also taken after 
sacrificing the animals. 
Four Week Specimens 
In the animals sacrificed at the end of four weeks, the radiolucency 
of the lesions on the control side was slightly smaller than at the time 
of the treatment, demonstrating new bone formation. The central portion 
of the interproximal septum was partially filled, this being manifested 
by a greater radiopacity, Comparison of the radiographs of the lower 
defects of the experimental ard control sides revealed that the non-
grafted sites exhibited greater radiopacity, The defects located in the 
maxillary arch, both on the experimental ard control sides, presented 
24 
the same amount of radiopacity. In the implanted sites, the dacalcified 
grafts were visible on the radiograph, proving that they had not 
completely resorbed after one month (Fig. 9). 
Eight Week Specimens 
At that period of the experiment, bone regeneration was 
radiographically evident, both on the experimental and control sides. 
Radiographs of the defects showed a gradual increase in radiopacity of 
all defects. Comparison between the maxillary specimens demonstrated veey 
little difference between sides as to radiopacity. In all specimens, 
.there was a lack of crestal lamina dura, althou gh regeneration of the 
bony structures was evident. At the same time interval, radiographs of 
the experimental defects of the mandible were slightly more radiopaque 
when compared with the control defects (Fig. 10): however, this may be 
due partially to the grafted material that was not yet resorbed at that 
period of the experinlent. The incre~se in bone hei ght was approximately 
the same between all the defects, if one considers the ori ginal depth o! 
the defects. 
Twelve Week Specimens 
Radio ~raphic examination of the twelve week experimental and 
control defects revealed very little increase in bone hei ~ht. The 
density of . bone, however, appeared to be greater in a11 · specimens, when 
compared with the four and ei r,ht week specimens. The radiopacity of the 
bone at the margin of the defects was increased and continuity between 
2.5 
the old and the new bone seemed to exist. There was no evidence or 
radiopaque decalcified bone remnants in the grafted defects, and the 
use of grafted material did not appear to ·improve healing of those 
lesions. 
Sixteen Week Specimens 
Radiographic canparison between the experimental and control defects 
of the sixteen week specimens revealed re generation of the bony structures 
in all specimens. This bone appeared to have a greater density than that 
of the previous .specimens. If one considers the original defects, the 
apparent bone regeneration was nearly the same in all specimens of that 
section. That is renected by the comparable increase in bone hei ght 
and the same bone density. In most of the specimens, the presence of a 
slight crestal lamina dura was again evident; however, this was not a 
consistent feature (Fig. 11). 
HISTOLOOICAL OBSERVATIONS 
~dcroscopic examination was carried out to analyze the re generation 
or the non-regeneration of the pericxiontal structures associated with 
the defects both on the experimental and control sides. 
Four Week Specimens 
All the early specimens presented disorganized pericxiontal 
structures. The gin~ival tissues of the experimental and the control 
areas were invaded by a lar ge amou.nt of inflainmatory cells and the 
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epithelium was hyperplasi~ and ulcerated (Fig. 12). Microscopic study of 
the experimental defects revealed an inte~se osteoclastic activity, 
and numerous specules of bone could be observed. Presence or osteoid 
tissue was also an important feature; however, the deposition or new bone 
appeared greater in the control defects where osteoblastic activi~y 
predominated over osteoelastic activity. In some of the sections of the 
control side, deposition of new erestal bone was seen associated with a 
new periodontal ligament and new cementum deposition. The periodontal 
fiber~ were not yet organized, presenting a- lack of orientation and 
arrangeMent. New cementum formation occurred in most of the microscopic 
sections of the experimental and control defects, but the penetration of 
the connective tissue fibers into areas of new cemental deposition was 
not a consistent feature (Fig. lJ). In &eneral, both experiment.al and 
control sections urder microscopic examir.ation demonstrated minimal 
healing, and the histologie picture was nearly identical. 
Eight Week Specimens 
The histolo~ieal sections of the eight week specimens corroborated 
the clinical inflan-J'll&tion existing i..~ the gingival unit; however, the 
inflammation present was less pronounced than observed in the previous 
specil!lens. The or6anization of the structures was noticeable on both 
sides, with a slight improvement on the experimental side 'Where the 
periodontal tissues seemed to manifest a better arran gement (Fig. 14). 
The orientation of the gi~ival fibers could be seen, but it \18.S not a 
consistent finding in all spcci!l13ns. 
2? 
In the underlying structures, the blood vessels were dilated, and 
a high density or young ·fibroblasts _was present within the connective 
tissue fibers (Fi~. 15). In general, the degree of regeneration was 
slightly superior histologically on the experimental side, although 
the difference was minimal. 
Twelve Week Specimens. 
The histologic sections of the twelve week specimens showed very 
little osteoblastic and osteoclastic activity, both on the experimental 
and control sides. The gingiva exhibited an histiocytic infiltrate 
accompanied with a downgrowth of the sulcular epithelium. In the 
experimental sections, some decalcified chips were present and 
surrounded by new young blood vessels. A necrotic process has occurred, 
and several new connective tissue fibers were seen growing in~o 
implanted tissue. There was an accompanying mild inflammatory infiltra:.e 
consisting mainly of polymorphonucl .ear leucocytes. 
On the control side, the ma.in characteristic was also the lack of 
cellular activity, the presence of fat. Plus, some hypercementosis 
occurred; however, this phenomenon was not accompanied with an increased 
cellular activity in the periodontal ligament. There was no apposition 
nor resorption of the trabeculae noted. The lack of cellular activity 
in those histologic sections revealed that the amount of re~eneration of 
the periodontal structures was nearly the same in the experimental and 
control areas. 
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Sixteen Week Specimens 
The general histolo gical appearance presented some similarities 
with the exception that the healin g had progressed in all specimens. The 
histolo gic sections revealed the presence of an inflammatory process i n 
the gin gival tissues of the experimental and control sides. The 
inflammatory cells were mainly lymphocytes and monocytes revealin t he 
chronicity of the process. The epithelium was hyperplasic, and 
epithelial downgro~h of the sulcular epithelium without reattachment 
occurred alon g the root surface. In the experimental defects, maey 
osteoclasts could be seen associated with bone resorption, but there was 
also some creatal bone remodeling in most of the experimental defects 
(Fig. 16). The connective tissue fibers present were not yet complet ely 
oriented and were not reattached to the tooth. The blood vessels were 
highly dilated and surrounded by a chronic inflammatory process. 
On the control side, the histologic picture was one of re ~enerative 
ca .paci ty of the involved periodontal structures. Al thou gh t he ,il'lf;i val 
tissues were invaded by inflammatory cells and exhibited an hyperplasic 
image, the underlyin P," structures presented a greater amount of 
re~eneration. Formation of new connective tissue fibers insertin g i nto 
the cementum and bone as Sharpey's fibers occurred (Fi g . 17). Those 
fibers exhibited a better arran gement, but a sl i ~ht inflammation was 
still present in the periodontal li eament associa t ed with di l at ed bJood 
vessels. New bone was deposited by osteoblasts, and some of them coul d 
be seen bein P embedded in the new bone as osteooytes. Under 
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, 
. 
microscopic examination, the control defects generally exhibited better 
regeneration of the period~ntal structure~ than the grafted defects. 
I 
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DISCUSSION 
Among the criteria for the successful treatment of periodontal 
pockets area 1) re~eneration of alveolar bone to fill the defect and 
2) reattachment of the periodontal tissues to root surfaces which were 
denuded by periodontal disease (62). If we apply those criteria to 
evaluate the results of the present investigation, we must admit that 
we did not achieve a complete success, _although there were some sound 
indications of partial regeneration or the periodontal structures on 
the experimental side as en the control side. 
The fact that the dog has great re~enerative capacity has been 
recognized by many investigators (63) (33) (26) (28). This is 
characterized by rapid and intensive repair, following alveolar . sur~ical 
procedure. Kromer (33) showed that in dogs it is possible to achieve 
some amount of reattachment without bone '5rafting. The present study 
appears to confirm the results obtained by Kromer (33). Correlation 
of the clinical, radiographic ard histological data indicates it -is 
evident that connective tissue, epithelial reattachment and bone 
regeneration of the periodontal structures was not generally greater 
within the experilllental defects than within the control defects. 
Clinically, the difference between the grafted and the non-grafted 
defects was minimal, if one accepts the 16 week spec:1Jl1ens where the 
pocket depth was slightly less in the grafted pockets; however, tha~ 
observation was not confirmed histologically and radio~raphically, The 
clinical measurement from the cemento-enamel junction to the line of 
)1 
attachment shown in Table II may be considered as accurate. The 
periodontal probe was inserted until a resistance was encountered, but a 
special attention was paid to the four week specimen, where it was felt 
that new attachment would not be strong enough yet to present some 
reasonable degree of resistance to the probe, althou?h Schaffer (64) 
stated that it is possible to probe a healed pocket 24 days after a new 
attachment procedure, without dan~er of severi~ .the new attachment. 
The results obtained in this investi~ation corroborate those of 
Glickman (65) in a similar study in which the use of anor ~anic bone 
chips did not improve the outcome of treatment of infrabony pockets 
with sinf!le or multiple bone walls. Freiberg and Ray (.50), comparing 
healing of femoral defects in rats, felt that implantation with various 
types of devitalized bone impeded rather than accelerated healing, 
control defects he_aling more rapidly, according to the roentgenographic 
and histologic criteria. Their results coincide partially with ours, 
although the sites involved were different. 
The review of literature reveals that the majority of published 
studies on this subject are generally successful. The analysis of the 
causes possibly responsible for negative results may be endless, but two 
factors particularly retain our attention. Schaffer (34), in a study on 
cartilage ~raft, mentioned that one must be veey careful not to use too 
much of the ~rafting material because it becomes difficult to get a 
blood clot to cover the coronal portion of the graft. Althoueh 
careful attention was paid to decortic~tion of the bone in order to 
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insure a ~ood scmrce of nn..lti-potential cells, the possibility that 
the blood clot did not form. still exists. If so, the mi~ration of the 
regenerative cells into the decalcified bone ~ntt was definitely 
altered, so that re~eneration of the periodontal structures has been 
affected and consequently healin g of the grafted sites was not en·1anced. 
The fact that no periodontal dressing was used to cover the wound 
sites may have disturbed the sequence of healinp.. The dentition of dogs 
is submitted to a large amount of traumatism, and the marginal tissues 
are affected by some lar~e quantity of plaque and oral debris. As 
reported in the clinical and histolo~ical results, the inflammation of 
the gingival tissues was a common feature in all specimens. Yuktananda 
(38) mentioned that the amount of re~eneration and reattachment appeared 
to be ·-dependent on the severity and duration of inflammation. In all 
specimens, the ~ingival unit was lnfiltrated with a considerable number 
of inflammatory cells. The inflammatory process generally invaded the 
deeper structures of the attachment apparatus, but to a lesser de r.ree. 
The inflammation was evidently due to some external factors because 
greater severity of inflammation was within the outer structures. 
The presence of inflmnmation may retard the differentiation of 
granulation tissue within the lesion, thus permittin g an apical 
migration of the epithelium on the root surface. That rapid down~rowth 
of the sulcular enithelium alon ~ the root makes impossible the 
4 .., • • 
reattachment of the connective tissue fibe1•s to the root surface and 
consequently a deeper sulcus occurs, compromisin ~ the results ~f the 
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procedure. Most or the histological sections exhibited a long 
epithelial wall with minimal epithelium and coMective tissue 
reattachment. 
According to Urist (.58), the different agents used to decalcify the 
bone 11atrix are not all as efficient in promoting osteogenesis. Nitric 
acid destroys the bone induction principle; lactic acid removes all the 
mineral and also increases the inflammatory reaction; however, the 
hydrochloric acid that was used as a decalcifying agent in this study 
has been shown to in:iuce osteogenesis. 
The present observations su~gest that matrix or allorenic decalcified 
bone did not enhance the healin~ of periodontal infrabony pockets. 
Further investi~ations, however, ·should be made on this subject to 
analyze more deeply the potential value of allogenic decalcified bone in 
the periodontal field. 
SUMMARY .AND CONCLUSIONS 
A aeries or experiments was performed in four dogs to investi ~ate 
the potential capacity of allogenic decalcified bone in healing of 
infrabony defects, The first phase of the study consisted of the creation 
of chronic two wall defects in the interproximal area of premolar teeth, 
while the second phase consisted of the implantation of the defects on 
the right side with allogenic decalcified bone, The defects on the left 
side were not implanted and served as controls, 
The animals were sacrificed at 4, 8, 12 and 16 weeks after the 
implantation, and the outcome was evaluated by · correlatin ~ the cli 11ical 
and radioFraphic observations with the histological findin gs. The 
results demonstrated that epithelium and connective tissue reattachment 
to the tooth surface and bone regeneration was not enhanced by the 
implantation of al1oP:enic decalcified bone, The control defects 
exhibited as much re generation of the periodontal structures as the 
grafted defects, 
Amon!? the factors possibly responsible for the "no take" of the 
·graft area 1) the use of a too lar re piece of ~raft, thus interferin~ 
with the formation of .the blood clot all around the graft and leaving 
the coronal part of the graft uncovered, and 2) post-surgical inflanunation 
of. the periodontal structures, allowing an apical Migration of the 
sulcular epithelium alon~ the root surface, thus interfering with the 
reattachment of the connective tissue fibers to the new cementum, 
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In conclusion to this investi~ation, it can be stated that, 
1) the implantation of allogenic decalcified bone did not enhance the 
healing of infraboey pockets and that regeneratlon and reattachment of 
the periodontal structures was nearly the same in the control defects as 
in the experimental defects; and 2) a chronic inflammatory procesJ was 
present within the ~ingival unit of both the experimental and control 
sites, interfering with healing. 
J6 
· APPENDIX 
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Figure 1. Photo graph of the ~in ival tissue before the 
creation of the defects. Note the presence of 
a chronic ~in givitis. 
Figure 2. Clinical photo ~raph of a sixteen week specimen 
showin ~ the measurement of the pocket depth 
before sacrificin ~ t he animal, Note the 
gingival alterations. 
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Figure J. Photo ~raph showin g the defects filled with plastic 
material. 
Figure 4, Photo Praph showing the condition of the ip.n~ival unit 
at the time of removal of the flastic mat~ri~1. 
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Figure 5. Photo ~raph revealin g the condition of the gin gival 
tissue on the experimental side before sacrificin g 
the animal (16 weeks). 
Fi qure 6. Photo gra ph of an 8 week cont ro l side showin ~ t he 
architec t ural alterations of the ~in gival unit . 
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Figure 7. Roent r eno ram of infrabony defects with the probe 
in place before the graftin g procedure. Note the 
radiolucency in the furcation area. 
Figure 8. Roent ~eno ~ram of infrabony defects with the probe 
in place (control side), 
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Figure 9. Roent genogram of a four weeK specimen showin p. 
the graft in the experimental defects (G) and 
the radiolucency of the control defects (C). 
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Figure 10. Roentgeno ~ram of an eight week specimen to compare 
the radiopacity of the experimental defects (G) and 
the control defects (C). Note the difference in 
density of the lesions. 
Figure 11. Roent ~eno grarns of a sixteen week specimen showin g the 
difference in radiopacity between the experimental 
defects (G) and the control defects (C). 
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Figure 12. Photomicro graph of a 4 week experimental 
specimen showin the downgrowth of the sulcular 
epithelium, Note the intense inflammatory 
process chronic in nature arrl the alteration 
of the rete pe~s (H & E. mag, 150). 
Tt tooth, SE: sulcular epithelium, 
ET1 epithelial attachment. 
Fip:u_re 13, Photomicro ~raph of a 4 week experiment al defect 
showin g the g:raft surrounded by a _cellular connecti v,, 
tissue, Note the new bone deposition (B) at the 
graft site and the presence of dilated blood vessels 
(BV), (H & E, ma½, 150) 
T, tooth, G: craf t , CT1 connective tissue. 
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Fi gure 14, Phot omicro gra ph of an 8 week experimental 
specimen showin g the re generation of the 
periodontal struc t ures. Note the dilated 
blood vessels (BV) and the new bone formation 
(B). (~odifi ed t richrome stain, mag. 150) 
P1 ¢1; Ts tooth. 
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Figure 15. Photomicro ~raph of an 8 week control specimen 
showin g graft remnants (G). The connective tissue 
surroundin P. is very cellular (CT), but the new bone 
formation is not prominent in this specimen, 
(Hod. trichro me stain, maf!, 1.50) 
T1 tooth, OB: old bone. 
Fiirure 16, Photomicro gra ph of a 16 week experimental 
defect showin g new cementum deposi ti on in a 
notch (CE) and new bone formation in crest 
(B). Note also the presence of multi-
nucleated os teoc l asts on periphery of bone 
(0). (Mod. trichrome s ta in, mac. 150) 
Ti tooth; OB1 old bone. 
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Figure 17. Photomicro graph of a 16 week control defect 
showin g the re genera t ion of the periodontal 
structures. Note the new bone formation (B) 
and the connective tissue fibers arran gement 
(F). There are also some di l ated blood 
vessels (BV). (Mod. trichrome stain, mag. 150) 
Ta tooth, OB: old bone . 
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TABLE I. Defect Location and Identification. 
- - -
. 
EXPERIMENrAL SIDE (RIGHI' SIDE) IDENTIFICATI<6 CO?ffltOL SIDB (LEFT smB) 
mesial of the 3rd premolar A mesial of the 2nd premolar 
upper 
mesial of the 1st molar B mesial of the 3rd premolar 
-
mesial of the 2nd premolar C mesial of the 2nd premolar 
lower 
mesial of the 3rd premolar D mesial of the 3rd premolar 
. 
rnesial of the 3rd premolar 
.,} A mesial of the 3rd premolar 
upper 
mesial of the 1st molar B mesial of the 1st molar 
-
mesial of the 2nd premolar C mesial of the 2nd premolar 
lower 
mesial of the 3rd premolar D mesial of the 3rd premolar 
-
mesial of the 3rd premolar A mesial of the 3rd premolar 
upper 
mesial of the 1st molar B mesial of the 1st molar 
mesial of the 3rd premolar A mesial of the 3rd premolar 
. 
upper 
iMsial of the 1st molar B mesial of the 1st molar 
mesial of the 2nd premolar C mesial of the 2nd premolar 
lower 
mesial of the 3rd premolar D meslal of the 3rd premolar 
... 
• 
- - - - -- - -
IDBNrlfiCAT1<6 
B 
F 
G 
B 
-
E 
F 
. 
G 
H 
. 
E 
F 
B 
F 
G 
H 
·-- -.. 
. ~ 
' 
TABLE II. CLINICAL ASSESSMENT OF HEALING. 
-
-
DURATI<lt ~OCATI~ INITIAL POCICET FINAL PROBING APPARENT UArrACBMENr 
DOO# (WEEKS) OF DEFEcrs DEPTH* POCKET DEPTH SOFr TISSUE POCKETING RECESSION AND BONE REGENERATI Clf
A 6 3 2 1 . J_ -
B 5 4 
-
3 . 1 . 1 
-
C 7 3.5 1.s. 2 3.5 - . . . . 
1 16 . D 8 4 . . 2 ,_ 2 
-· . 
. 4 
6 4 2 2 . 2 I E 
- -
. . 
- ' . 
-
F 
-
4 3 1.s 
- -
1 -
-
_l 
G 
.. 
5 4 1 l 
- 1 
. 
- - - -
. 
-
H 6 5 2.5 2 1 
A s s 4.S o.s 0 . 
B 6 4.5 . 4 o.s 1.5 
-
-
.C 5 4.S - .. 3.S 1 0.5 
- --
2 4 D w 5 3 2 1 2 
-
E :,I, 4.5 
-
3.5 2 
-
1.5 1 
F 
. "'· 0 3 1.s 1.5 
. 1 
- - - - - ·- - -
G 4.5 4.5 4 o.s . 0 .. 
-
H 5 3.5 . 2.5 1 1.5 .. -, .. 
-
. -
- - -
. 
A 5 s 
- - --
4 
- - -
1 .. 
-
0 
-
3 12 B 9 . s 3 . 2 4 . 
- ,, 
E s s 4 1 0 ' -... 
- - -
F 8 6 
-
4.5 1 2 ,, 
A 6 
-
3 1.5 1.5 3 
B 4 3 0.5 2.5 1 . 
7 5 
. .. . 3.5 - 1.5 2 C 
4 8 D 
- 7 5 3.0 2.0 2 
E 7 
-
5 3 2.0 2 
-
,, 
-
F 6 4 1.5 2.5 2 
G 6 4 1.5 2.5 2 
H 7.5 5.5 4 
-
1.5 2 
-
* ALL MF.AStnlEMENTS HAVE THE CEMENrO-ENAMEL JUNCTIW AS A REFERENCE POINr. 
r>OO# 
1 
2 
.... -
- -
·- -
3 
4 
• 
TABLE III. RADIOLOOIC ASSUSHBNr. 
RADIOLOOIC OBSERVATIOOS 
POacET LOCATION LAMINA DURA PILL IN. 
N.F. 
P.F. 
C.F. 
A 
B 
C 
D 
E 
F 
G 
H 
A 
B 
C 
D 
E 
p 
G 
H 
A 
B 
E 
p 
A 
B 
C 
D 
E 
F 
G 
H 
-
. 
NO FILL 
PARTIAL FILL 
COMPLETE FILL 
NU> 
NLD 
NLD 
NLD 
NLD 
NLD 
PLD 
PLD-
NLD 
NLD 
PLD 
PLD 
NLD 
PLD 
PLD 
NLD 
NLD 
NLD 
NLD 
PLD 
NLD 
NLD 
NLD 
NLD 
NLD 
NLD 
NLD 
NLD 
52 
PP 
PF 
PF 
PF 
NF 
PF 
PF 
PF 
pp 
PP 
PP 
PF 
PP 
PF 
PF 
PP 
NP 
NF 
NF 
PF 
PF 
PF 
PF 
PF 
NF 
NF 
PF 
NF 
N.L.D. NO LAMINA DURA 
P.L.D. PARTIAL !AMINA DURA 
C.L.D. OOMPLErE LAMINA DURA 
. , 
. 
., ___ -
- . ~ 
• t.• .. 
,. . -
t I 
_,._ -- . .. ... ~·-
( 
. -- ·i ..... ·-·- - ... - · 7 -
- ~-.. 
\ 
' 
Do2· I 
'. 
' 
1 
2 . 
3 
4 
. 
TABLE IV. Hiatologic Assessment 
Pocket Recrenera t ;_ on o ~ the aeriodontal structures 
location Bone t".f!!men tum PDL Eoi. thel i al A ttachMent 
A 1 1 0 0 
B l 1 1 1 
C 0 l l l 
D 1 l 0 0 
E 1 1 0 0 
F I 0 1 0 0 
G 1 1 1 1 
H l 1 0 0 
A 1 1 1 0 
B 1 1 1 1 
C 1 0 1 1 
D l 1 l 1 
E 1 0 0 0 
F 1 1 1 0 
G 1 0 0 0 
H . 1 1 1 1 
A 1 1 1 1 
B 1 1 1 1 
B 0 1 l 0 
F 0 1 
' 
1 1 
A 2 1 1 1 
B 1 1 2 l 
C 2 l 1 2 
D 1 1 2 2 
E l l 1 1 
F 1 1 1 1 
G . 2 2 I 2 2 
H 1 1 
0: Absence of regeneration of the periodontal structures. 
1: Minimal amount of regeneration of the periodontal structures. 
2: Greater amount of regeneration of the periodontal structures 
than 1. 
3: Complete regeneration of the periodontal structures. 
S3 
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t :[ .. ~" ~:. 
. • . . • ' I 
._ "' 4 • ,f \ I 
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